The FK506-binding protein of the malaria parasite, Plasmodium falciparum, is a FK506-sensitive chaperone with FK506-independent calcineurin-inhibitory activity.
We have identified an immunophilin of the FKBP family in Plasmodium falciparum that contains a conserved peptidyl prolyl isomerase (PPIase) and tetratricopeptide repeat (TPR) domains. The 35 kDa protein was named FKBP35 and expressed in bacteria. Recombinant FKBP35 exhibited potent PPIase and protein folding activities against defined substrates in vitro, suggesting that it is a parasitic chaperone. Both activities were inhibited by macrolide immunosuppressant drugs, ascomycin (a FK506 derivative) and rapamycin, but not by cyclosporin A, providing biochemical evidence of its inclusion in the FKBP family. Interestingly, FKBP35 inhibited purified plasmodial calcineurin (protein phosphatase 2B) in the absence of any drug. In the parasite's cell, FKBP35 exhibited a stage-specific nucleocytoplasmic shuttling and did not co-localize with calcineurin. FKBP35 associated with plasmodial heat shock protein 90 (Hsp90), another member of the chaperone superfamily, via the TPR domain. Geldanamycin, a Hsp90 inhibitor, and ascomycin inhibited P. falciparum growth in a synergistic fashion. Extensive search of the P. falciparum genome revealed no other FKBP sequence, implicating PfFKBP35 as a highly significant antimalarial drug target. Thus, the single FKBP of Plasmodium is an essential parasitic chaperone with a novel drug-independent calcineurin-inhibitory activity.